Zinc sulphate decomposes upon melting. Molten Li2S04 -ZnS04 and Na2S04 -ZnS04 are thermally stable with up to 80 mole% of ZnS04 . We have measured the density and electrical conductivity of these melts. By extrapolation we have calculated the density (£>) and molar electrical conductivity Gl) of pure molten zinc sulphate and we have obtained (t in °C) f?ZnS04 = 3.463 -0.470 x 10~3 t (g/cm 3 ), ^ZnS04 = 0.0950 «-35.4 (cm 2 /ohm, mole).
Many divalent sulphates are, in contrast to the univalent sulphates, not thermally stable upon melting 1 , and for some divalent sulphates the decomposition starts already several hundred degrees below the melting point. However, mixtures between univalent and divalent sulphates are often thermally stable in the melt.
The melting point of zinc sulphate is about 750 °C 2 , but this melting point has not been measured directly and probably cannot be because of decomposition, which starts at about 600 °C. We have found that molten Li2S04 -ZnS04 and Na2S04 -ZnS04 are thermally stable with up to about 80 mole% of zinc sulphate in the melt and we have measured the density and specific electrical conductivity in this concentration range. From the results of these measurements we have then by extrapolation calculated the density and molar electrical conductivity of pure molten zinc sulphate.
Experimental
The density and conductivity measurements were performed with the same experimental technique as has been used for our previous measurements in molten univalent sulphates 3_11 . For the density measurements a platinum bob with a weight of about 20 g was used and the electrical conductivities were measured in cells of pure quartz. For further details of the experimental technique we refer to some previous papers 7 ' 10 .
All salts were of reagent quality and were used without further purification. The salts were well dried before use.
Measurements were performed from the melting point of the mixtures up to about 100 °C above the melting point. The liquidus lines of the two studied systems were taken from phase diagrams given by EVSEEVA and BERGMAN 12 (Li2S04 -ZnS04) and EVSEEVA 13 (Na2S04 -ZnS04).
Results
Density measurements were performed in pure Li2S04 , pure Na2S04 and in the equimolar mixtures of Li2S04 -ZnS04 and Na2S04 -ZnS04 . The obtained results are given in Table 1 . In Table 2 we have summarized the densities by simple linear relations.
The electrical conductivities were measured on six different compositions for each system (Table 3  and Table 4 
Discussion
In very accurate measurements POWERS, KATZ, and KLEPPA 14 have for some univalent binary nitrates found a linear relation between the excess molar volumes of the equimolar mixtures and the parameter [ (d1 -d2) /{dx + d2) ] 4 , where and d2 are the interionic distances characteristic of the two pure salts. This deviation from volumetric additivity, however, is very small and it can in many cases be neglected.
Also in molten sulphates the deviation from volumetric additivity is small; JAMES and Liu 15 have investigated equimolar Li2S04 -K2S04 and we have more recently measured densities of binary mixtures of Li2S04, Na2S04, K2S04, Ag2S04 and T12S04 (I.e. 7 ' 10 ).
Since the excess volumes are a function of the differences in cationic radii, and these differences are small for Li + , Na + and Zn ++ , negligible excess volumes are expected in such salts as Li2S04 -ZnS04. We have therefore calculated the molar volume of pure ZnS04 by linear extrapolation and obtain for the density (t in °C).
<?znso, = 3.463 -0.470-10" 3 t (g/cm 3 ). This result is the mean of the results obtained from Li2S04 -ZnS04 and Na2S04 -ZnS04 . The extrapolated molar volume for the two systems differ only about 1%.
For the electrical conductivities the situation is somewhat more complicated. In Tables 5 and 6 Table 6 . Coefficients of the relation A=at + b (cm 2 /ohm mole) for molten Na2S04 -ZnS04, where t is the temperature in °C.
The standard deviation of A is about 0.4 cm 2 /ohm mole.
The excess molar conductivities of molten salts can in contrast to the excess molar volumes not be neglected. The shapes of the conductivit isoterms have been studied in several papers 5 ' 7 ' 8 ' 16 ' 17 and by making use of our previous experience from other conductivity measurements, we have extrapolated the conductivity isotherms to pure zinc sulphate ( Fig. 1 and 2 ) and we have then calculated the temperature dependence of the electrical conductivity of the pure salt: ^znso, = 0.0950 t -35.4 (cm 2 /ohm, mole). It should be possible to use the method which we have described here to determine the density and the electrical conductivity of many other salts, where the thermal stability is low in the melt.
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